Immunological studies of RNA polymerase II using antibodies to subunits of Drosophila and wheat germ enzyme.
We induced goat antibodies to Drosophila RNA polymerase II and rabbit antibodies to the isolated 215,000-dalton and 140,000-dalton polymerase II subunits (P215 and P140, respectively). Similarly, we induced rabbit antibodies to wheat germ RNA polymerase II and to the 220,000-dalton subunit and 140,000-dalton subunit (P220 and P140, respectively). Anti-polymerase antibodies precipitated the homologous native enzyme and inhibited its activity in vitro, while several of the anti-subunit sera did neither. The anti-Drosophila P215 serum specifically labeled RNA polymerase II fixed in situ on polytene chromosomes. We reacted the antibodies with polymerase subunits separated by sodium dodecyl sulfate gel electrophoresis and electrophoretically transferred to nitrocellulose ("protein blotting"). Each antibody to whole polymerase reacted with multiple subunits, while the anti-subunit sera each reacted specifically with the subunit employed as immunogen. The anti-subunit sera also cross-reacted with the analogous subunit from several heterologous polymerases II (from yeast, wheat germ, Drosophila, and calf thymus), demonstrating shared subunit-specific determinants in polymerase II from widely divergent organisms. The anti-polymerase sera also showed cross-reactivity with subunits of heterologous enzymes, but only in one case did the cross-reactivity involve subunits other than the two largest ones. Specifically, the goat anti-Drosophila polymerase serum displayed easily detectable cross-reactivity with four low molecular weight subunits of calf thymus polymerase II, providing a unique demonstration of antigenic relatedness of small RNA polymerase II subunits from different higher eukaryotes.